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The Problem is Health and Climate 

The Solution 

is the VERT Diesel Particle Filter



Large and Difficult but Successful Project  

• Starting in October 2009

• 13 Missions to China and Switzerland 

• Technology Demos and Instructions in Europe 

• Pilot Fleet Tests in Nanjing, Xiamen, Beijing 2013/15

• 3 Lab Test Series Xiamen, Jinan and Biel 2010 - 14

• VERT: Dinex, HJS, Puritech, Matter, CPK, Innospec, AFHB 

• 3 public workshops in Beijing 2010/11/15, 3 exhibitions

• publications in 6 international conferences 

• 35’000 technical documents on PC-TTM – project leader

• DEZA support: 2’400’000 CHF – did by far not cover all  

• VERT-Consortium overall cost estimate: 2’000’000.- CHF

• Final Meeting 15/16.October 2015



Starting with high Challenges 

• Fuel Sulfur still very high: > 1200 ppm at Xiamen !

• Vehicles very old: all Nanjing buses > 2 Mio km 

• Very high mileage: > 80’000 per year

• Low Quality lubrication oils – high sulfated ash

• No filter cleaning infrastructure available

• No filter obligation yet  no market perspective

• BAT required to eliminate BC for health and 

global warming



Standard CRT-Filters as used in 90 Mio. 

EU and US vehicles are not applicable 

• with high fuel sulfur (>10ppm) regeneration problems

• with high fuel sulfur sulfuric acid production+emission 

• with low sulfur NO2 formation and emission                       

 the big problem in European low emission zones  



STEP-1: find Sulfur tolerant DPF 

• 9 VERT certified DPF tested with fuel sulfur 1200 ppm  

7 fuel sulfur tolerant: mainly FBC and TM-coatings 

DPF-Technology is possible 

and very efficient even at very 

high fuel sulfur content



Adaquate Filter Systems are availabel

CRT                   >260°C CAT    Coating > 240 °C

Disposable ElementOffline RegenerationFBC active      > 250 °C     FBC active    > 200 °C

Electr.Heater   ambientBurner            ambient Cat.Burner      > 260 °C

FBC                    >340°C

FBC active       > 200 °C

Passive

Filters

Active 

Filters 



STEP-2: Selection of Filter Systems 

and establish Project Partnership 

DINEX:

- passive: SiC coating (>240 °C) or FBC (>350 °C)

- active: SIC HC-dosing / >220°C)

PURItech:

- passive: SiC-CCRT ( > 250 C) 

- active: DAS coated (>190 °C)

HJS:

- passive: SMF-CRT ( > 240 °C)

- active:SMF-AR any temperature 



Extruded Cordierite and Silicon Carbide 
honeycomb filters used by DINEX and Puritech but 

also Sintermetal Structures by HJS

 



STEP-3: Selection of candidate 

vehicles to be representative  

• Vehicle Characterisation

• Engine Characterisation

• Fuel Analysis

• Lubication Oil Analysis 

• Drive Cycle analysis by Datalogging

• Reporting and Infrastructure 

 Select the appropriate filter for a given 

vehicle, available fuel and dominant drive cycle 



STEP-4 Switzerland donated top modern 

nanoparticle instruments and performed 

instruction courses in CH and China 



STEP-5 Switzerland donates top-modern 

DPF-monitors for wireless data transfer 

via Internet and performs instruction

CPK-Automotive

VERT-certified Datalogger 

PNE-Data Evaluation 



STEP-6 Learning by Doing

• 4 Emission Labs receive instruction, filters and 

instrumentation and continuous mentorship by 

TTM and AFHB  8 excellent reports 

• Installation of DPF-Monitors by VECC and BIT 

and continuous mentorship by TTM and CPK  

data download and interpretation 

• Filter allocation and installation with local support 

and continuous mentorship by filter manufacturers 

and TTM  fast learning and no damages 



STEP-7 Monitoring and Supervision

• Second by second measurement

• Download locally and remote via Internet

• Very close communication 

• Immediate action if filter cleaning needed



Weekly analysis 

and statistical 

results

Every week for 

every retrofitted 

vehicle 

9500

DL-files 



Trend Analysis 

shows change of   

the operation profile 

from week to week

Cleaning was needed 

from time to time because 

of the dirty lube oil and 

high oil consumption but 

preventive maintenance 

can be planned in time 

using this fleet monitoring      



STEP-8 Filter Installation

• Allocation of Filter to Vehicle in a common 

decision process

• Installation by manufacturer personal with local 

support by fleet workshops

• Installation of OBD and VERT-monitor for remote 

control

• Instruction of fleet workshops

• Establish communication and emergency rules 

• Organize reporting 



STEP-9  Alarms after Filter Installation 

1. Red light at the drivers panel 

2. GSM/GPS to TTM, Filter manufacturer 

and VECC / B-EPB

3. SMS Alarm information to TTM and 

filter manufacturer                                      

usually in the middle 

of the night 

 immediate info to local supervisor  

GSM LOGGER 1456

reports following errors D36

T:356C; P:201 mbar

GPS Pos 32052862N, 118490720E



Pilot Test Nanjing 



Pilot Test Xiamen 



Pilot Test Beijing 



南京改造车辆
Transformed Vehicles in Nanjing



加载减速典型实验结果
Typical Test Results of Lug-down Test
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• DPF后颗粒物数量平均浓度：7.07E+04/cm3

Average Particulate Number Concentration after DPF: 
7.07E+04/cm3

• DPF平均过滤效率：99.91%
Average Filtration Efficiency of DPF: 99.91%

• DPF前颗粒物数量平均浓度：8.20E+07/cm3

Average Particulate Number Concentration before DPF: 
8.20E+07/cm3



道路行驶实验结果
Test Results of Road Driving 
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Filtration Efficiency

• DPF前颗粒物数量平均浓度：3.48E+07/cm3

Average Particulate Number Concentration before DPF: 
3.48E+07/cm3

• DPF后颗粒物数量平均浓度：2.77E+04/cm3

Average Particulate Number Concentration after DPF: 
2.77E+04/cm3

• DPF平均过滤效率：99.92%
Average Filtration Efficiency of DPF: 99.92%



北京市非道路改造
Non-road  Machines in Beijing



#1385 压路机
#1385 steam-roller

• DPF前颗粒物数量平均浓度：1.11E+08/cm3

Average Particulate Number Concentration before DPF: 
1.11E+08/cm3

• DPF后颗粒物数量平均浓度：3.86E+04/cm3

Average Particulate Number Concentration after DPF: 3.86E+04/cm3

• DPF平均过滤效率：99.97%
Average Filtration Efficiency of DPF: 99.97%



#1404 装载机
#1404 wheel loader

• DPF前颗粒物数量平均浓度：1.16E+08/cm3

Average Particulate Number Concentration before DPF: 
1.16E+08/cm3

• DPF后颗粒物数量平均浓度：4.11E+04/cm3

Average Particulate Number Concentration after DPF: 4.11E+04/cm3

• DPF平均过滤效率：99.94%
Average Filtration Efficiency of DPF: 99.94%



STEP-10 Emission Measurements by BIT 

Nanjing and Xiamen Start and End

• First test on 

average 98.5%

15 F > 98%

• Second test on 

average 85.6 %

11 F > 98 %  



STEP-10 Emission Measurements by BIT 

Beijing Construction in the Middle of the Test





Next Steps

Cooperation with CATARC- CVEC (kick-off 18.12.15) 

3 VERT-certifications for Chinese Technology in process

KAILONG – first VERT-member

VERT-members participate in the Nanjing LEZ

VERT-members participate in the ShenzhenProject 

 many other projects will come soon 

VERT-Video in Mandarin available



How can Switzerland and VERT 

assist for next Steps  ?

• Continuation BCEMS-DEZA 

• Provide Filter Technology

• Certify Filters

• Supply Particle Metrology

• Instruct Retrofit Approval

• Inspection and Maintenance

and at a later stage

• DeNOx Retrofit – VERT SDPF  


